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COVER- High water passing beneath the

bridge over Eel River on Ferndale Road
at Fernbridge, Humboldt County.
(DWR Photo)

Copies of this bulletin at S3.00 eoch may be ordered from:

Stote of Californ io

DEPARTMENT OF WATER RESOURCES
P. 0. Box 388
Sacramento, California 95802

Make checks payoble to STATE OF CALIFORNIA
California residents odd sales tox.



Errata

BULLETIN NO. 69-74

CALIFORNIA HIGH WATER, 1973-1974

Page 7: Figure 6. Period of record in the legend should

read "March 27-April 1, 1974"

Page 25: Figure 16. Period of record in the legend should

read "March 27-April 1, 1974"
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FOREV/ORD

Water year 1973-74 was wet--especially in Northern
California: This wet season included two major storms
that caused extensive flooding in several basins in the
North Coastal Hydrographic Area, and in the Sacramento
River Basin of the Central Valley Hydrographic Area.
The first major flooding occurred in mid-January 1974",
the second occurred at the end of l%.rch 1974.

Bulletin No. 69-74, which is the 12th in an annual
series of reports on high water events in California,
presents information on flooded areas and storm-related
damage during the 1973-74 water year (October 1, 1973-
September 30, 1974). It also describes the general
weather patterns preceding and during significant storm
periods, the precipitation characteristics of these
storms, and the resulting runoff.

The bulletin also includes tabulations of precipitation
comparisons, peak streamflows and stages, hydrographs of
stream stages and reservoir operations, weir overflow
graphs, and a description of general weather patterns
significant to storms affecting California.

Information for this report was supplied by the
Department of Water Resources, the National V/eather
Service, the U. S. Geological Survey, the U. S. Army
Corps of Engineers, the U. S. Bureau of Reclamation, and
many other agencies, both public and private. The
assistance of the cooperating agencies is greatly
appreciated.

(1^ ^. (^'^€-^—

^

/ J(John R. Teerink, Director
Department of Water Resources
The Resources Agency
State of California
November 13, 1974
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STORMS OF THE 1973-7^ SEASON

The succession of storms and other
events of nature that took place during
the winter of 1973-7^ co\ild well cause
it to be regarded as a classic among
California flood seasons. In Northern
California it was a very wet year.

Four notable weather periods character-
ized the season. These included an
early period of seemingly interminable
rain that totaled as much as 46 inches
in a single month at one measurement
station on the North Coast, yet caused

no major flooding; a combination cold-
warm storm series that brought snow as
low as valley floors in most of the
State and then washed it away with
heavy rains that did bring major flood-
ing in Northern California; a dry mid-
winter period in which rainfall de-
creased to 50 percent of normal and
which ended with a brief, intense
storm; and a surprise late-season storm
of sufficient intensity and duration to
produce a second North State flood.

TABLE 1: PRECIPITATION AMOUNTS AT SELECTED STATIONS
DURING WATER YEAR 1973-74

Station
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STREAMLINES OF WINDFLOW AT THE 500mb LEVEL (About 18,000 Feet)
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October 1973 began a season of above-
normal rainfall with positive departiires
from normal in all areas of the State
except the South Coastal, Lahontan, and
Colorado Desert Hydrographic Areas
(Figure l) . The two principal rainy
periods were October 6 to 9 and
October 19 to 25, but no significant
runoff occurred because, as usual, the
first rains of the season fall on dry
terrain.

November 1973 was a distinctively wet
month except for the southeastern
desert region. It began with the for-
mation of an upper level trough over the
eastern Pacific. The resultant south-
west flow over California carried in a

number of warm storm systems that pro-
duced high snow levels. In mid-November
the trajectory of weather systems began
traveling from a more westerly direc-
tion; the snow levels dropped and the
season's snow accumulation began. The
month closed with two days of heavy
rain as a strong meridional pattern
over the eastern Pacific brought a

strong frontal system into the State.

The persistent rains that fell almost
every day of the month on the North
Coast and Sacramento drainage basins
produced some of the highest runoff of
recent record for so early in the
season. Inflow to Shasta Lake on the
upper Sacramento River was the largest
for the month since 19^2 ^dien Shasta
Dam was completed. Despite this, no
major streams in California exceeded
flood stage during the month, and
damages were confined principally to
rock slides, wind damage, and local
drainage problems.

December 1973 continued the wet pattern
with an orderly progression of troughs
and ridges across the Pacific. Eain-
fall amounts were less than during
November but vrere sufficient to produce
periodic rises in Northern California
streams, and a damaging mud flow in Los
Angeles County on the fire-denuded
slopes of Topanga Canyon.

January 197^ was a month characterized
by contrasting weather regimes. The
month began with a blocking high pres-
sure center in the Gulf of Alaska.
This block effectively prevented a

storm track from the southwest reaching
Northern California, but the northerly
flow aloft on the forward side of the
block did initiate cyclogenesis* off the
Northern California coast in the cold
air mass. Precipitation from this
cyclogenesis produced snow at low ele-
vations in Northern California, and
moderate rain in Central and Southern
California. In addition, a westerly
storm track broke into the central
coastal and south coastal areas on
January 6, resulting in heavy rain.

Mt. Wilson in Los Angeles County was
drenched with 91" inches of rain within
2^ hours during this period, and the
Los Angeles Civic Center recorded 3-5
inches of rain in 24 hours—the great-
est 24-hour rainfall of record for this
station. Damages from this storm were
principally from mud and rock slides
along the coastal areas, and from the

second major mud flow in Topanga Canyon.

A major development took place on
January 12, when the blocking high re-
treated westward to southwestern

<C^I2 Figure 3 shows the blocking high over the Bering Sea, a northerly
flow of cold, polar air over western Alaska flowing into the Gulf of Alaska
and merging into confluence with a westerly airstream south of the 40th la-
titude circle. A short wave trough oriented northwest-southeast appears off
the California coast in association with the cold front (with waves).

*Cyclogenesis: The formation of a low pressure center, which is commonly called a
storm. The term is more fully explained in Appendix C.
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Alaska and a westerly flow pattern
broke through in the latitude band
30°-^0°N to bring California an air

mass of Pacific origin. Moisture was

plentiful with this air mass, and

brought an 8-day period of moderate to

heavy precipitation to Northern Cali-

fornia as shown in Figures 5 and 15.

Rainfall vras especially heavy on

January 13 and l6 when this southwest

flow of moist air was augmented by a

strong front over the Northern Califor-

nia coast as depicted in Figure 3«

This warm mid-January storm produced

the first major flooding of the season

in several basins in the North Coastal

Hydrographic Area, and in the Sacra-

mento Valley. As a result, seven

northern counties were declared disas-

ter areas (Figure !<,).

February 197^ was a relatively unevent-

ful month for storm activity. The

persistence of an upper-level ridge of

high pressure over the eastern Pacific

in the first part of the month kept
the storm track north of California,

but, following February 12, a more
zonal flow brought a sequence of

troughs and accompanying frontal sys-
tems with light precipitation. A deep

trough became entrenched over the

eastern Pacific in the last four days

of the month. An intense storm moved
rapidly over Northern California on

February 28 and dropped heavy amounts
of rain for a short period. Streams
rose rapidly, but no flood stages
were reached. Total rainfall amounts
for the month were below normal over

the entire State.

March 197^ resumed the wet pattern for
the season with above-normal precip-
itation over the entire State, except

in the South Coastal, Lahontan, and
Colorado Desert Hydrographic Areaso

The first half of the month saw the
development of a number of similar
weather patterns involving a cold
trough near the coast that broiight
precipitation on more than half the
days between March 1 and 15. These
cold storm systems brought additional
accumulations of snow to the mountains,
compensating for the deficient snow ac-
cumulations in Febriiary.

These cold storms were followed by a

brief dry period at mid -month when an
upper-level ridge built up over the
eastern Pacific. "However, on March 25
the ridge collapsed and a fast zonal
flow from the Pacific extended into
the State. This westerly flow brought
a sequence of occlusions, the first of
which arrived on March 2?. Two more
swept in closely together from the
ocean on March 28 and 29= The last
one came on April 1. These storms
brought precipitation that produced
the second major flood of the season
on several major streams and their
tributaries along the North Coast and
in northern Sacramento Valley. The
moderately warm air mass of this flow
pushed the snow level up to 7,000 feet
in the State's northern mountain
ranges, and rainfall amounts of nearly
9 inches within 24 hours, and 12 inches
within 48 hours were reported.

This series of storms closed out the
flood season of this water year. An
isohyetal map for the six days from
March 27 through April 1 for the nor-
thern and central areas of California
is shown in Figures 6 and l6o

<J^^ A composite weather map for l600 PST on March 29 (Figure 4) shows
the 500-mb pressure contours and fronts from the surface map. It depicts
two occlusions: the one in eastern Washington trails as a cold front into
the northern part of California; it then connects with the second occlusion
just west of the California coast. Upper level flow at the time was south-
west.
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AREAS OF MAJOR FLOODING

The first major flooding occurred in

mid-January 197^ in several basins of

the North Coastal Hydrographic Area

and in the Sacramento Valley. Heavy
property damage and some loss of life

ensued and seven northern counties

were declared disaster areas. (Fig-

iire 1). At the end of March 197^,

these areas were again subjected to ex-
tensive flood damages. In addition to
these two major events, many locations
throughout the State felt the effects
of a variety of storm-related events;
earth slides, mud flows, wind damage,
street flood, and road closures.

North Coastal Hydrographic Area

The North Coastal Hydrographic Area

extends from the Russian River north
to the California -Oregon border and

includes all streams which drain to

the westo The area varies in width
from about 30 miles in the south to

about 180 miles at the California-
Oregon border. Most of the area lies

below the 8,000-foot elevation.

Major rivers and tributaries in the

area are the Smith, Klamath, Trinity,

Mad, Eel, Van Duzen, and Russian
Rivers and Redwood Creek. The smaller

streams include the Elk, Mattole, Ten

Mile, Noyo, Navarro, and Gualala

Rivers

.

The North Coastal Hydrographic Area is

usually the first area hit by storms

moving into California. Storms are

more frequent and more intense in this

area than in any of the other six ma-

jor hydrographic areas of the State.

The area's annual precipitation
averages are among the highest in the
State, ranging from almost 30 inches
in the Russian River Basin to more
than 100 inches at some locations in
the Smith River Basin. Almost 40 per-
cent of the State's average annual
runoff comes from this area. Snow
levels during storms vary from less
than 2,000 feet to 10,000 feet. R\in-

off from the warmer storms is almost
immediate and sometimes devastating.

Three significant storm systems af-
fected this area during the 1973-74
water year: November 3-17> January 11-
19, and March 27-April 2„ Although
November storms produced the greatest
amounts of rainfall, the January and
March-April storms produced major
flooding and other storm-related dam-
age. Significant flood stages were
produced in the Klamath, Eel, and
Russian River Basins.

Klamath River Basin

The Klamath River Basin is the largest
in the North Coastal Hydrographic Area,

draining over 12,000 square miles of
watershed. About one-third of this
basin lies in Oregon. Its mountains
rise to elevations of more than 8,000
feet and include the Marble Mountains
and the Trinity Alps. Major tributar-
ies to the Klamath River are the Sal-
mon, Scott, Shasta, and Trinity Rivers.
This basin is a prime recreation area
with several reservoirs in both Oregon

and California. The U. S. Bureau of
Reclamation's Trinity and Lewiston
multiple-purpose dams on the upper
Trinity River in California provide the

only significant upstream storage for
flood control.

Average annual rainfall for this basin
varies greatly from about 10 inches in

the interior high deserts to more than
100 inches near the coast. Average
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annual snowfall varies from 12 inches
at Big Bar Ranger Station to 10 feet
in the Trinity Alps.

November 197^ was very wet in the Kla-
math River Basin, with some stations
reporting almost three times the nor-
mal rainfallo However, the timing and
distribution was such that the river
remained well within its banks o Storm
damage was mainly caused by slides on
State highways and county roads. De-
cember precipitation was slightly
above-normal, but no serious problems
developed.

The January 11 through 19 storm system
resulted in major flooding and heavy
damage, particularly on the upper
Klamath and upper Trinity Rivers and
their tributaries, and at Klamath
Glen near the mouth of the Klamath

o

In the upper Klamath Basin, the Scott
and Shasta Rivers flooded extensive
areas of agricultural land, damaging
irrigation and diversion structures
and depositing silt and debris.
Local streams caused flood damage in
the cities of Yreka, Weed, and Fort
Jones, principally to public facil-
ities, but some homes and businesses
were also affected.

Along the Klamath River upstream from
the confluence with the Trinity River,
numerous county roads and bridges were
damaged, and State Highway 96 was
flooded by water up to eight feet deep
and damaged by slides and overflow
from tributaries. Slides in the Somes
Bar area were reported to be up to 35
feet deep and 100 feet long. Agri-
cultural lands were covered with silt,
gravel, and debris. The access road
to the U. S. Forest Service's O'Neil
Creek Campgroimd was severely damaged,
and a levee constructed by the U. S.

Army Corps of Engineers at Seiad Val-
ley was practically obliterated. The
community of Happy Camp was isolated
for several days, requiring airlift
of :^ood supplies. Rural families

also were isolated for several days,
but no serious problems were encount-
ered. Bank erosion threatened river-
front homes near Orleans, but none
were damaged. Klamath River near
Seiad Valley crested only about 4.3
feet below the record December 1964
crest; at the Happy Camp staff gage
the crest was 8 feet above flood stage
and only about 5 feet below the record
crest of December 1964. Further down-
stream at Orleans, the river crested
just below flood stage and almost I6
feet below the December 1964 crest.

Below the junction with Trinity River,
the Klamath River again exceeded flood
stage. At the gaging station near
Klamath, it crested 2 feet above flood
stage but slightly more than 13 feet
below the December 1964 crest. Some
flood damage occurred near Terwer
Creek and below U, S. Highway 101,
Some low-lying trailer parks were
evacuated and some small permanent
park structures were flooded. High-
way 101 north of the Klamath River
was flooded and closed for about nine
hours.

Intense rainfall in the upper Trinity
River Basin dioring this storm caused
sharp river rises with some local
damage. Tributaries overtopped
bridges and ^culverts, and numerous
slides caused periodic road closures
all along the river and its tributar-
ies. East Weaver Creek caused major
erosion to State Highway 299 about 5
miles east of Weaverville. Five
families in Weaverville were evacuat-
ed and one home was damaged when this
stream overtopped its banks. Twelve
families were evacuated at Coffee
Creek when a levee broke in two
places, flooding a trailer park and

damaging two homes. Hyampom and

some riiral areas were isolated for

several days. Some evacuation was

required in low-lying areas near the

town of Willow Creek. Further down-

stream at Hoopa near its confluence

with the Klamath River, the Trinity

11
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River crested about 2 feet below
flood stage and about 11 feet below
the December 196^ crest.

The March-April storm caused no ex-

cessive rises on the Klamath or

Trinity Rivers, and damage from this

storm was limited to slides that caus-

ed temporary road closures.

Eel River Basin

The Eel River and its main tributary,

the Van Duzen River, drain a 3,700-
square-mile watershed. The terrain is

characterized chiefly by heavily wood-
ed, steep narrow canyons » Mountains

on the perimeter of the basin rise to

nearly 8,000 feet and include the

Yolla Bolly-Middle Eel Wilderness
Area. Small communities are situated
throughout the region wherever the

terrain permits. Several of Califor-

nia's redwood state parks are located

hereo About 80 miles of Highway 101

parallel the south fork and main stem

of the Eel River. The route of the

Northwestern Pacific Railroad follows

the Eel from Fortuna to south of Dos

Rios.

The Eel River delta, with its lush
green pastures, is famous for its prize

dairy herds. It is also the region
the hardest hit by the Eel River
floods o Average annual rainfall

varies from about 40 inches near the

coast to over 100 inches along por-

tions of the coastal mountainso

Although the November 1973 rainfall

was well above normal, no major flood-

ing occ\irred on the Eel River. Some

delta livestock had to be moved to

higher ground on November 10 and again
on November 30 when the Eel River rose

above warning stage at Fernbridge.

Above-normal rainfall caused some

fluctuations in river stage in Decem-

ber, but the Eel remained below warn-

ing stage.

A major storm system began moving into

the area on January 11, 197^+, and in-

tensified on January 1^, 15, and I60

During this three-day period more than

9 inches of rain fell in the Willits
area , more than 12 inches fell at
Garberville, almost 7 inches fell at
Covelo, and more than 8 inches fell at
Grizzly Creek Redwoods State Parko

These amovints of rain caused rapid

rises and major flooding along the South
Fork of the Eel River, along the main
stem of the Eel below the North Fork,

and along the Van Duzen River

„

Public property suffered extensive
damage from this January storm. Major
damage to Highway 101 from Garberville

to Cummings closed the route or limited

traffic to one-way convoys for several

days. County roads 'also were badly dam-

aged; Humboldt County alone estimated

repairs needed to open roads would cost

$500,000 and permanent repairs would

cost $2,000,000. The Northwestern

Pacific Railroad was out of service for

several days while slides were cleared

and slipouts repaired. The U. S. Corps

of Engineers estimated that repairs to

Sandy Prairie Levee would cost about

$40,000.

Impairment of private property -was also

extensive. Many mobile homes were

saved by removal from low-lying areas
but six were lost to the flood in the

Myers Flat area. A number of families

had to be evacuated from low-lying areas

and several homes were damaged. On

Bridge Creek near Myers Flat, two chil-

dren were killed and a two-story home

severely damaged when a log jam broke

after temporarily blocking the stream.

In the Eel River delta at Fernbridge,

the river crested more than 6 feet

above flood stage. Flood warning pro-

vided by the State-Federal River Fore-

cast system alerted ranchers in time

to evacuate all threatened livestock in

the area during this flood. Some 6OO

to 700 dairy cows were moved from the

lowlands to the Humboldt County Fair-

groxmds where milking facilities are

available. Another 10,000 head of

livestock were moved to high ground

elseirdiere in the area for care and

feeding. By way of contrast, an esti-

13
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mated 3>600 head of cattle were lost
during the 1964 flood. Nevertheless,
the delta area was extensively damaged

by deposition of silt and debris on

pasture land, destruction of miles of

fencing, and erosion of land. The

flood almost claimed the lives of four

delta ranchers -when their pick-up
truck was swept away by flood water
poiiring through a breached private

leveeo

Only minor river rises were experi-
enced during February and most of

March, imtil intense rains hit the ba-

sin early on March 2S) and caused ex-

tremely rapid rises on the Eel and Van

Duzen Rivers. Both rivers rose from
low-flow stages to well above flood
stage in less than 24 hours. Crests
were slightly below the January
crests but were reached in about half
the time. The Eel River at Fernbridge
crested only about if feet below the
January flood crest o A few head of
livestock were lost because the rapid
rise occurred after dark. Many mobile
homes were again moved to higher
ground. Slides, bank erosion, silt
and debris were widespread and, al-
though the inundation was not as
severe as in January, most of the re-
pair and cleanup work following the
January flood was 'lost.
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Russian River Basin

The Russian River and its numerous
tributaries drain slightly less than
1,500 square miles of low but rugged
Coast Range Mountains. Average annual
rainfall varies considerably from
about 20 inches in the Santa Rosa
Plains to more than 80 inches at the
higher elevations. Floods are almost
normal annual occurrences and, because
of the short-steep reaches of the ma-
jor tributaries, tend to become sudden,
rushing torrents. A measure of flood
control is provided by Coyote Dam lo-
cated on the East Fork of the Russian
River near Ukiah; an additional flood
control dam is under construction by
the Corps of Engineers on Dry Creek,
which is a major tributary entering
the Russian River near Healdsburg.
Flood damage consists primarily of
flooded agricultural land in the sever-
al sma].]. valleys, and flooded summer
homes along the lower reaches, espe-
cially in the Guerneville area

.

As with most of Northern California,
the Russian River Basin began water
year 1973-7^ with a wet October (rain-
fall 150 to 200 percent of normal).
Cazadero reported over 37 inches of
rain in November alone. The river ex-
perienced several significant rises in
November, but flood stage was not
reached at any of the stations until
the mid -January storm.

On January 12, the warm storm that
plagued most of Northern California
entered the Russian River Basin and
poured increasingly larger amounts of
rainfall on the area through January
16. Storm totals varied from (:>^S

inches at Santa Rosa to l6.2 inches at
Cazadero, with one-day amounts of over

5 inches. The runoff from this storm
produced flood stages along the Rus-
sian River from Hopland to Guerneville

o

General inundation spread over the ag-

ricultural lands of Alexander Valley,
Dry Creek Valley, and the Santa Rosa
Plains, and flooding in the Santa
Rosa Laguna approached the outskirts
of Sebastapol. In the resort areas
near Guerneville, at least 85 persons
were reportedly evacuated along the
river, which crested almost 9 feet
above flood stage at Guerneville
Bridge. In addition to flooding of
riverside homes, cottages, and farm-
land, the mid-January storm also
claimed the life of a Ukiah man who
slipped into a deep storm drain. The

storm also caused a slide that rup-
tured a gas main serving the upper
valley from Hopland to Calpella,
north of Ukiah

»

An intense storm at the end of Feb-
ruary again brought heavy rainfall to
the basin and caused rapid rises in
the streams. Venado reported 7=7
inches of rain in a 24-hour period,
but the storm passed rapidly and the
Russian River crested below flood
stage at all stationso

Then on March 27, the second flood-
producing storm entered the basin.
Within a 4-day period Cazadero receiv-
ed over 11 inches of rain, Venado re-
ported almost 10 inches, and Ukiah
reported over 5 inches. The heaviest
rainfall occurred March 29. The river
rose rapidly, exceeding flood stage at
Healdsburg by 2.0 feet and at Guerne-
ville by '^.'] feet. Once again, fields
and orchards near Geyserville and

Healdsburg were flooded, 12 families
near Guerneville temporarily left

their homes, and a number of vehicles
caught in lower areas were damaged.

The river receded below flood stage

by April 1 and did not reach flood

stage again during the remainder of

the season.
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other Basins

The persistent November rains brought
nearly ^6 inches of rain to Gasquet
Ranger Station in the Smith River Ba-

sin, with one-day amounts of 7.7 in-

ches on November 6 and 6.5 inches on
November 11 o This drenching caused

numerous earth slides, with most of
the damage occurring to the state and

local road systems. The Smith River
reached flood stage at Dr. Fine

Bridge (Highway 101), but no major
damage was reported.

The January storm uprooted trees and

created earth slides and local flood-

ing in many of the smaller basins.

Some residents were evaciiated near the

mouth of the Mad River; the Noyo River

washed out a bridge along the Califor-
nia Western Railroad, which suffered

additional damage from slides and
washouts along an L8-mile reach east
of Fort Bragg; and flooding by the
Garcia, Gualala, and Ten-Mile Rivers
blocked roadways, including State
Highway 1, in Mendocino County. The
Mendocino County roadway system was
particularly hard hit by the January
storm and prompted, a declaration of a

state of emergency for that county.

The March storm caused some local
flooding along tributaries to Redwood
Creek in Humboldt County, but the ma-
jor damage appeared to be the washout
of a diversion dam at Humboldt Coun-
ty's Prairie Creek Fish Hatchery,
which also resulted in the loss of
about 50,000 young king salmon from
the rearing pond.

Washout at diversion dam on Lost Man Creek at Humboldt
County fish hatchery. (DWR Photo)
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Damage caused by high water at O'Neil Creek campground in Klamath

River basin: eroded paving in roadway (upper left), a washed out

creek bank (upper right) , and culverts and abutment exposed when

the roadway was destroyed (below). (DWR Photos)
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(Above) Remains of a two-story house on Bridge Creek near Myers Flat, Humboldt
County, -vdiich was swept from its foundation when an upstream log jam collapsed.
(Below) View to the northwest of flooded farmlands surrounding the community of
Port Kenyon near Ferndale in the Eel River delta. (DWR Photos)
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San Francisco HydroKraphic Area

The San Francisco Bay Hydrographic Area
encompasses the area surrounding
Suisun, San Pablo, and San Francisco
Bayso Napa River is the major stream
in this area; most of the streams
drain small, highly urban basins.

November 1973 was particularly wet in

this area: the San Francisco Airport
climate station reported 60^ inches of
rainfall (500 percent of normal) ; the

Kentfield station in Marin County re-
ported 26 „0 inches of rainfall (575
percent of normal), with 6.35 inches
occurring within a 24-hour period on
November 60

Storm damages were principally con-
fined to rock and mud slides in the
urban hillsides surrounding the Bay,
The months of December 1973 and
January 197^ produced slightly less
than normal rainfall in this area, but
sporadic slides continued to plague
homeowners.

The Napa River exceeded warning stages
in January, and reached flood stage
near Sto Helena during the March-April
storm. No significant flood damage
was reported from either of these high
stages.

South Coastal Hydrographic Area

The South Coastal Hydrographic Area ex-

tends about 200 miles along the Pacific
Ocean from near the Ventura-Santa
Barbara Counties boundary to the Cali-

fornia-Mexico boundary and includes
the basins draining to the ocean be-

tirjeen these boundaries. Precipitation
is almost entirely confined to the win-

ter months and is usually moderate in

most of the area; however, intense
rainfall often occurs in the mountains.

The 1973-7^+ water year produced below-

normal rainfall for most of this area

(Figure 2) , although rainfall in Novem-
ber 1973 was about 155 percent of nor-

mal and in January 197^ it was more

than 200 percent of normalo Most of

the January rainfall occurred during

the first week,,

The cold storm of early January caused

earth slides, local flooding, wash-

outs, and mud flows that did extensive

damage. Especially hard hit was the

Topanga Canyon in Los Angeles County

between Malibu Beach and Santa Monica,

where brush fires in November 1973 de-

stroyed the terrain's protective vege-
tation. A storm on December 1, 1973,
produced more than two inches of rain
in a 24-hour period, starting the
first of a series of mud flows down
Topanga Canyon Boulevard. The early
January storm series dropped more than
10 inches of rain in three days at
the Topanga Fire Patrol Station and
Topanga Canyon Boulevard once again
became a river of mud and water, as
the flowing mud from the canyon slopes
joined the overfloinring Topanga Creek.
Local authorities recommended evacua-
tion of the occupants of more than 300
homes in the area ; 50 to 75 motorists
were reportedly stranded in the canyon.

The mid-January and the March-April
storms that caused major flooding in
Northern California produced only light
rain in the South Coastal Area. No
significant storm damage was reported
in this area after the early-January
cold storm finally subsided.
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Central Valley Hydrographic Area

The Central Valley Hydrographic Area,
approximately 500 miles long and 120
miles viide, stretches from Goose Lake
near the Oregon border to the Tehachapi
Mountains south of Bakersfield , and en-
compasses the watersheds of all rivers
and streams draining the eastern slopes
of the Coast Range and the western
slopes of the Sierras.

The area's two major rivers, the Sacra-
mento and the San Joaquin, drain the

entire valley; all minor streams and
rivers are tributary to either the
Sacramento or the San Joaquin River,
or drain into the Tulare Lake Basin
south of Fresno.

More than 60 significant upstream res-
ervoirs, with a combined storage capa-
city of over 22 million acre-feet,
reduce winter flows in the valley
streams below the damso

Average annual precipitation, both snow
and rain, in the Central Valley Hydro-
graphic Area decreases progressively
from a high of approximately 70 inches

in the northern portions to less than
10 inches in the southern portions. As
in the greater part of California, most
of this precipitation results from a

series of major storms that pass over
the State during the winter. These
storms have all the potential for
creating flood-producing rxmoff to the
Sacramento and San Joaquin Rivers.
Fortunately, much of the precipitation
typically falls as heavy winter snows
in the Sierra Nevada where it is stored
as snowpack until spring, thus delaying
the potential runoff until less-usually
stormy months.

In the Central Valley Hydrographic
Area, the significant high water events
produced by the three major storm per-
iods of the 1973-7^ season (November
3-17, January 11-19, and March 27-
April 2), were mainly confined to the
Sacramento River drainage basin. The
most extensive damage occurred duri ng

the mid-January storm, and resulted in
declarations of states of emergency for
three north valley counties: Shasta,
Tehama, and Glenn Coiinties.

Sacramento River Basin

In the Sacramento Valley, the principal
streams are the Sacramento River and its

tributaries: the McCloud, Pit, Feather,

Yuba, Bear, and American Rivers, which
flow from the Sierra Nevada on the east,

and the Cottonwood, Stony, Cache, and

Putah Creeks, which drain from the

coastal ranges on the west.

Four major multiple-purpose dams provide

upstream storage for potential flood-

producing runoff: These are Shasta Dam

on the Sacramento River above the city

of Redding, Oroville Dam on the Feather

River above the city of Oroville,

Bullards Bar Dam on the Yuba River above

the city of Marysville, and Folsom Dam

on the American River above the city of

Sacramento « These four dams provide a

total of over 10 million acre-feet of

reservoir storage.

The Sacramento River Flood Control Pro-

ject provides flood protection along

the lower reaches of the Sacramento,

Feather, and American Rivers o This pro-

ject includes leveed channels, five

overflow weirs and the Butte Basin

Bypass, the Sutter Bypass, and the Yolo

Bypass. Some additional flood protec-

tion is provided by minor, privately-

owned levees upstream of the project

levees.

The first high water for the 1973-7^

water year developed by mid -November

1973„ Warning stages were reached on

the Sacramento River at Tehama Bridge

,
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Vina -Woodson Bridge, and at Ord Ferry,

but no significant damage was reported

„

A long winter of extensive overflow to

the bypass systems began before mid-
November that inundated the rich
agricultural lands and extensive game-
bird hunting clubs. Tisdale Weir began
overflowing into Sutter Bypass on

November 12, and continued flowing for

nearly three months—the longest period

of continuous flow for that weir since

the completion of Shasta Dam. The pre-

cipitation station at Vollmers reported
measiirable rainfall during all but three

days of November for a total catch of

35 • 3 inches; Shasta Dam reported measur-
able rainfall for all but seven days of

the month for a total catch of 27 »

6

inches. Inflow to Shasta Lake more
than doubled the previous record for
November; inflow to Folsom Lake was the

second highest of record for November.

The town of Dunsmuir above Shasta Lake

reported flooding along Butterfly
Avenue and South First Street—two
names which were destined for headlines
in January 197^ <>

December 1973 produced just enough
rainfall to keep soil conditions satur-

ated with periodic rises in the river
system. Then a cold storm on the first
weekend of January 197^ left snow at

low elevations throu^out most of the

State—including a heavy burden on the
upper Sacramento basin slopes. Over 4
inches of snow were recorded on
January 6 at Red Bluff, elevation 3^2
feet; during the four-day storm a total
of more than 23 inches of snow was re-
ported at stations below elevation
2500 feet.

Within a week of this cold storm, a

massive warm tropical storm entered the
Sacramento River Basin and remained
stationary for almost three days. The
snowline was very high, and the heavy
rain falling on the snow burden left
by the previous cold storm resulted in

record runoff. Peak inflow to Shasta
Lake established a new record of

215,000 cubic feet per second (cfs)

on January I6; Clear Creek at French
Gulch almost doubled the previous max-
imum flow of record; and Sacramento
River at Delta (above Shasta Dam) more
than doubled the previous maximum flow
of record; McCloud River above Shasta
Dam and Cottonwood Creek at Cottonwood
set new maximum peaks of record. (See

Appendix B,). Table 2 indicates the

magnitude of this storm« Runoff from
this storm resulted in extensive
flooding along the main stem of the
Sacramento River above and below
Shasta Lake and along several upper
valley tributaries

o

TABLE 2: PRECIPITATION AT SELECTED STATIONS, UPPER
SACRAMENTO RIVER BASIN, JANUARY 11-19, 197^

(In Inches)

Station Elevation
1-Day

Maximum
3-Day

Maximum Total

Bumey
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Upstream of Shasta Lake, the most ex-

tensive damage occurred along the 30-

mile Sacramento River Canyon from
Mount Shasta to Lakehead i^diere the

river and its numerous minor tributary
streams swept away public and private
bridges, flooded, or isolated homes and

communities, and washed away major
sections of the Southern Pacific Rail-
road tracks and stranded north-and
south-bound Amtrack Starlight trains
in Redding and Klamath Falls. Along
this reach, the town of Dunsmuir was
hardest hit. Direct rionoff from the

surrounding slopes sent water, rocks,

and debris surging through the commu-
nity, flooding streets and basements,
•fciiile the overbank torrent of the

Sacramento River swept through the

low-lying residential and business
areas along the river. Near Castella,

several homes were swept from their
foundations and were destroyed or
severely damaged. Homes along But-

terfly Avenue in Dunsmuir were flood-

ed with ^- feet of water, and several
automobiles were reportedly swept in-
to the river. No reported loss of
life occurred in Dunsmuir or along
the canyon, thanks to timely evacua-
tions and the rescue of a young woman
Ti^o was almost swept away while at-
tanpting to cross Butterfly Avenue.
In addition to flood damage along the
Sacramento River above Shasta Lake,

other events in the upper Sacramento
basin included flooding in the town of
Burney by Burney Creek, flooding in the

community of French Gulch by Clear
Creek, and flooding along Cow Creek and

its tributaries in the vicinity of the

communities of Montgomery Creek, Round
Mountain, and Ingot. Fifty homes were

reportedly evacuated in Burney, and two

in French Gulch; extensive sandbagging
in both communities was sometimes un-
successful in preventing the spread of
flood water into homes and businesses.
Public and private bridges and culverts
were washed out and roadways were
flooded, isolating many families in re-
mote areas. No deaths were reported;
but two people were seriously injured

near Whiskeytown Lake when their car
plunged into a 30-foot gap left by a

washed out culvert. At least 15 to 20
private bridges were reportedly washed
out or disabled in Shasta County.

To hold back the enormous upstream run-
off, no water was released at Shasta
Dam. Despite this, there was enough
unregulated inflow to the Sacramento
River below the dam to create flood
stages from Redding to the project
levees near Colusa—nearly equaling the
record 1970 stages. One of the major
contributors of this inflow was Cotton-
wood Creek, which enters the river near
the town of Cottonwood. On January 16,
peak flow in this stream reached 72,000
cfs and established- a new record stage
and flow. Extensive damage occurred at
six large ranches along lower reaches
of the stream as the record flows
flooded homes and swept away buildings,
soil, and orchards. Five persons had

to be rescued by jet boat from a

flooded ranch.

Along the Sacramento River below
Redding, many mobile homes at riverbank
recreational centers, such as Balls
Ferry, Tehama Bridge, and Vina -Woodson
Bridge, were moved to higher ground, or
their occupants were evacuated along
with those living in some permanent
homes. Overbank flooding occurred in
the Capay area north of Hamilton City,
and five families were evacuated. A
small levee broke near Hamilton City
downstream of Highway 32 and flooded
a portion of the low-lying residential
area on the southeast side of town; 20
families were evacuated and 35 mobile
homes were reportedly flooded. Emer-
gency sandbagging prevented additional
breaks in this levee and held another
levee north of town,, A rupture in a

small levee south of Elder Creek sent
flood water toward the town of Tehama

o

Water surrounded the town and left

only one passable access road, but no

significant damage was reported.

Several minor levees along the east

side of the river were overtopped or

broken, adding to the overbank flood

-
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ing of the east side from Vina to the

Butte Basin. Backwater from the flood-
ing of Butte Basin by the Moulton and

Colusa Weirs was reported to extend to

north of the Colusa -Gridley Road some
12 miles from the south end of the

basin, allegedly creating additional
spreading of the Butte Creek runoff

and causing stages higher than the
record 1970 flood

o

As the flood flow entered the Sacramen-
to River Flood Control Project, the

four fixed crest weirs shunted the ex-
cess flow to the bypass system, and no
flood stages were reached along the

lower Sacramento River. The maximum
stage reached at the "I" Street Bridge
in Sacramento did not reqixire the
gates of the Sacramento Weir to be
opened. However, on January 21, a

large wooden fender of the "I" Street
Bridge broke free and damaged one

marina and threatened several others
as it swept downstream. In the bypass
system, the only significant damage
occurred when the stage in the Yolo
Bypass at Lisbon exceeded 18 feet on
January 18, and 21 feet on January 20

signalling the overtopping of the
levees protecting Little Holland and
Liberty Island near the downstream
end of the Bypass. These levees were
breached at several locations, and the
rich agricultural islands were com-
pletely inundated.

In the delta area of the Sacramento
River, high flows combined with excep-
tionally high tides (caused by a rare
alignment of the sun and moon on
January 7) created extremely hazardous
conditions for several days for many
of the delta islands o Extra topping
on low portions of levees, and the lack
of strong winds prevented any overtop-
ping or failures.

On the western slopes of the Sacramento
drainage basin, the Clear Lake area in
Lake County also experienced record
runoff from the warm mid -January storm.
Scotts Creek near Lakeport set a new
record stage of 130 38 feet, exceeding

the previous record of January 1970 by
more than a foot. The high flow broke
through private levees in Scotts
Valley, destroyed a home and other
buildings, and caused severe flood
damage to another home and to orchards
and county roads o Kelsey and Adobe
Creeks also established new records,
but no major flood damage was reported.
Lake County declared a local state of
disaster, but the State did not follow
suite

Following the devastation on January
11-19, the basin had a relatively dry
February that permitted release of the

extensive accumulation of January run-
off impounded by the major reservoirs.
A vigorous storm on February 28 caused
rapidly rising stages in the upper
Sacramento streams—but the storm mov-
ed rapidly through the basin and no

major flooding occurred. The first
three weeks of March produced a suc-

cession of well-spaced showers and re-

ceding river stages o Then in the late
hours of March 28 a strong front
brought heavy rains that fell nearly
uninterruptedly into the early hours
of March 30. A second storm front
arrived on March 31 and the rainfall
lasted through April 1. Rainfall
amoxints of 8o9 inches in 2^ hours,
nearly 12 inches in 48 hours, and
storm totals approaching 20 inches
were reported in various locations in
the upper Sacramento River drainage
basin. These back-to-back storms pro-
duced the second major flood in the
Sacramento Valley for this season.

Runoff from this March-April storm
produced a peak inflow to Shasta Lake
of 164,000 cfs~the highest of record
for so late in the season—and brought
the lake level to within 10 inches of
the top of the spillway flashboard
gateso In the Sacramento Canyon, the
streets of the town of Dunsmuir were
again flowing from local runoff; the
Sacramento River again threatened to
top its banks but it peaked just below
flood stage o Castle Creek again
threatened the town of Castella, but
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local efforts prevented a recurrence of

the January washout which sent flood
vrater through the cormiunityo Major
slides and washouts north of Lakehead
again blocked the major north-south
railway line, but—as with private
property in the Sacramento Canyon

—

damage was not as extensive as in
January.

Below Shasta Dam, however, the un-
seasonable March 28-April 1 storm pro-
duced flood stages from Redding to
Ord Ferry comparable to, and in some
cases exceeding, the January flood,

and created a public reaction which
may lead to a reevaluation of the

operation of Shasta Dam. Heavy inflow
to Shasta Lake made it necessary to
increase releases to 79,000 cubic feet
per second—the maximum permitted
under current flood control regula-
tions. River stages produced by these
releases, combined with downstream
inflow, allegedly caused bank erosion
and subsequent loss of land in Tehama
and Glenn Counties and flooding of
riverbank homes in the Redding and
Anderson areas. At least one mobile
home in the Balls Ferry area was com-
pletely destroyed. The loss of one
life was attributed to the flood when
an automobile was caught in the

swollen river in Butte County.

Agricultural damage, both direct and
indirect, caused by this late-season
flood was also extensive o Direct dam-
age consisted of washed-out private
levees, damaged orchards, and eroded
land. One large ranch reported
loss of 25,000 newly planted trees;
another ranch reported 12-foot pot-
holes had been formed in an orchard and
and a new $10,000 irrigation system
totally lost. Flooding of agricultur-
al lands so late in the season also
caused indirect damage: standing
water on orchard lands in the spring
is detrimental to crops and endangers
the life of the trees; prolonged in-
undation of bypass areas prevents
timely planting of annual crops.

Overflow into bypasses following the
March-April storm extended through the
third week of April. In the Yolo By-
pass, the expensive levee repairs to
Little Holland and Liberty Islands
were again washed out and the islands
were again inundated.

The March-April storm was the last of
the major damaging storms of the sea-
son for the Sacramento Valley. By
April 5j records, some of which began
before I9OO, in the upper Sacramento
River had been broken by rainfall at
Mount Shasta, McCloud, Dunsrauir, and
Castle Crags stations, which had re-
ceived 57.5 inches, 67.5 inches, 98.5
inches and 13^.9 inches, respectively.
The remainder of April also produced,
above-normal precipitation in the
mountains, but most of it was retained
as snow above the 6,000-foot elevation.
By May 1, runoff in valley streams had
reached more than 200 percent of
normal for the season, a figure that
is projected as the largest runoff of
record for the Sacramento River. Al-
though extensive flood damage occurred
both above and below Shasta Dam, the
Sacramento River Flood Control Project
conducted the record runoff through
its system from Ord Ferry to the Delta
without failure and with only a few
reported cases of significant erosion.

San Joaquin Valley Streams

No significantly high stages were pro-
duced on any major San Joaquin Valley
stream by these stomis; however, an
intense but short-duration storm at
the end of February did produce a new
peak of record on the South Fork of
the Calaveras River near San Andreas.
It also caused local flash flooding
in portions of San Joaquin Valley as
far south as Bakersfield where, for

example, Poso Creek left its banks and
caused limited agricultural flood
damage.
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Ploodine' near Dunsmuir along the upper Sacramento River engulfed houses,

-^*
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. . caused power failures, and destroyed roads and bridges. (DWR Photos)
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APPENDIX A

Sacramento River Crest
and

Weir Overflow Records
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FIGURE A-3

PERIOD OF RECORD OF OVERFLOW OF THE COLUSA WEIR

SEASON OF



FIGURE A-4

PERIOD OF RECORD OF OVERFLOW OF THE TISDALE WEIR

SEASON OF



FIGURE A-5



FIGURE A-6

PERIOD OF RECORD OF OVERFLOW OF THE SACRAMENTO WEIR



FIGURE A-7

PERIOD OF RECORD OF INUNDATION OF THE YOLO BYPASS

SEASON OF



APPENDIX B

Peak Flows and Stages
at

Selected Streams and Stations in California
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INTRODUCTION

Appendix B presents data for selected stations on representative

streams of the major hydrographic areas of California (Figure l) . The data

are obtained from USGS Surface Water Records, Department of Water Resources

Bulletin No. 130, and U. S. Department of Commerce, NOAA, National Weather

Service, Daily River Stage publications. Current water year data are

preliminary and are subject to revision.

Stations are listed in a downstream direction along the main

stream and tributaries. Stations on tributaries are listed between main

stream stations in the order in vdiich the tributaries enter the main stream.

LEGEND

USGS United States Geological Survey
USER United States Bureau of Reclamation
NOAA National Weather Service (National Oceanic and Atmospheric Admin.)

USCE United States Corps of Engineers
DWR Department of Water Resources
PG&E Pacific Gas and Electric Company

A From flood marks
B Discharge over weir or spillway
C Site or datum then in use
D Discharge not determined, affected by backwater or* tide

E Estimated
F From DWR telemetering log
G Preliminary
H Includes flow through power plant
I Due to failure of partially completed dam
J Gage height revised
K Flow through power plant not included
L Discharge at latitude of gaging station site
M Prior to construction of upstream dam
N Includes flow through fish hatchery but not upstream

diversion to Thermalito Afterbay
P Observed

Q Estimated peak inflow to partially completed
Oroville Reservoir

R Regulated stage and flow
S Revised to current datum
T Datum of gage is 0=0 USED
U Crest stage partial recorder

N/A Not available at report time

I

*
I
Peak of record established current year
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PEAK FLOhS AND STAGES

UkAINAGE . PERIUU
AREA IN . OF
SO MILES . RECORD



PEAK fLUKS AND STAGtS (CUNTlNUEDI

UkAIUA&E . PERIOD
AREA IN . UF
SQ MILES . HtCUKU

iOUHCE .

DF
RECORD . DATE

PRtVIUUi MAXIMUM
UF RECORD

1973-iq7<,
hATEK YEAR

. STAGE . DISCHARGE

. IN FEET . IN CFS
DAIt . STAGE . DISCHARGE

. Ift FEET . IN CFS

EEL RIVER BASIN
ICONTINUEO)

NORTH COASTAL AREA ICuNTINUEDl

EbL RIVER
AT FORT SEHARO

TtNMILE CREEK -lEAR

LAVTONVILLE

2107 19!j5- USGS 12-22-6'.

12-22-55

t!7.2(ACI 561,000

22.9(41 16,300

l-lb-7<, 56.75

3-29-7',

SOOTH FORK EEL RIVER
NEAR MIRANDA

BULL CREEK
NEAR WEOTT

EtL RIVER
AT SCOTIA

VAN DOZEN RIVER
NEAR BRIDGEVILLE

537 1939-

3113 1910-

222 1950-

MATTDLE RlVtR BASIN

uses

12-22-6<. ".b.OlAI 199,000 1-16-7', 3<,.52

12-22-6'. 20.6IAC1 6,520 1-16-7', 13.1(A

12-23-6'. 72.0(A) 752,000 1-16-7', 52.31

12-22-6', 2'.. 0(A) '.8,700 1-16-7'. 20.3'.

122,000

MATTOLE RIVER
NEAR PETROLIA

NOVO RIVER
NEAR FORT BRAGG

1911-13
2',0 1915-

NOYO RIVER BASIN

106 1951-

NAVARRO RIVER BASIN

12-22-55 29.6(C) 90, ',00

2',, 000

1-16-7', 23.89

3-i0-7', 27.19

NAVARRO RIVER
NEAR NAVARRO

RUSSIAN RIVER
NEAR UKIAH

EAST FORK RUSSIAN RIVER
NEAR CALPELLA

RUSSIAN RIVER
NEAR HOPLANO

RUSSIAN RIVER
NEAR CLOVEROALE

RUSSIAN RIVER
NEAR HEALDSBUR&

DRY CREEK
NEAR CLOVERDALE

DRY CREEK
NEAR GEYSERVILLE



PEAK FLOWS AND STAGES (CONTINUED!

STREAM ANU STATION
DRAINAGE . PERIOD . SOURCE
AREA IN . Of . OF
SO MILES . RECORD . RECORD

PREVIOUS MAXIMUM
OF RECORD

1973-197'.
MATER YEAR

DATE . STAGE . DISCHARGE
. IN FEET . IN CFS

DATE . STAGE . DISCHARGE
. IN FEET . IN CFS

SAN FRANCISCO BAY AREA (CONTINUED)

SONOMA CREEK BASIN

SONOMA CREEK
AT AGUA CALIENTE 58 1955-

NAPA RIVER BASIN

USGS

NAPA RIVER
NEAR ST. HELENA

NAPA RIVER
NEAR NAPA

RtOWODD CREEK
NEAR NAPA

SAN RAMON CREEK
AT SAN RAMON

81
1929-32
1939-

1929-32
218 1959-

10 1958-73 USGS

PACHECO CREEK BASIN

6 1952- USGS

SAN LORENZO CREEK BASIN

SAN LORENZO CREEK
AT HAYNARO

AkRUYO MOCHO
NEAR PLEASANTON

ARRUYO VALLE
NEAR LIVERMURE

ARROYO VALLE
AT PLEASANTON

ALAMEDA CREEK
NEAR NILES

PATTERSON CREEK
AT UNION CITY

ALAMEDA CREEK
Al UNION CITY

1958-

653 1968-73

COYOTE CREEK BASIN

USGS

12-22-55
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PEAK FLOWS AND STAGES (CONTINUED)

STREAM AND STATION
DHAINAGE . PERIOD . SOURCE
AREA IN . OF . OF
SQ MILES . RECORD . RECORD

PREVIOUS MAXIMUM
OF RECORD

1973-197'.
MATER VEAH

DATE . STAGE . DISCHARGE . DATE
. IN FEET . IN CFS .

STAGE . DISCHARGE
IN FEtT . IN CFS

ARROVU DE LA CRUZ
NEAR SAN SIMEON

SANTA ROSA CREEK
NEAR CAMBRIA

SISOUOC RIVER
NEAR GAREY

SANTA MARIA RIVER
AT GUADALUPE

ARROYO DE LA CRUZ BASIN

41 1950-

SANTA ROSA CREEK BASIN

13 1957-

SANTA MARIA RIVER BASIN

471 1940-

1741 1940-

SANTA YNEZ RIVER BASIN

CENTRAL COASTAL AREA ICONTINUEDI

uses 12- 6-65 15.3 35,200 3 -1-74 7.95 4,570

USGS 1-25-69 12.0 3,350 STATION DISCONTINUED
12- -55 15.2(A)

USGS 1-25-69 13.0 24,500 1 -7-74 5.96 960

USGS 1-16-52 8.2(CI 32,800 1 -7-74 5.75 130IR1

SANTA YNEZ RIVER
BELOW GIBRALTAR DAM
NEAR SANTA BARBARA

216 1920- USGS 1-25-69 25.8 54,200 1 -9-74 11.49

SANTA CRUZ CREEK
NEAR SANTA YNEZ

SAN JOSE CREEK
NEAR GQLETA

ATASCAOERO CREEK
NEAR GOLETA

CARPINTERIA CREEK
NEAR CARPINTERIA

74 1941-

SAN JOSE CREEK BASIN

6 1941-

ATASCADERO CREEK BASIN

19 1941-

CARPINTERIA CREEK BASIN

13 1941-

VENTURA CREEK BASIN

MATILIJA CREEK
AT MATILIJA HOT SPRINGS 55

VENTURA RIVER
NEAR MEINERS OAKS 76

COYOTE CREEK
NEAR OAK VIEW 13

1927-

SANTA PAULA CREEK
NEAR SANTA PAULA 40 1927-

MALIBU CREEK BASIN

MALIBU CREEK AT CRATER CAMP
NEAR CALA6ASAS 105 1931-

BALLONA CREEK BASIN

USGS 2-24-69 14.5(A) 7,050 1 -7-74 9.44

USGS

USGS

1-25-69
1-21-43

1-25-69

10.1
12.7

2,000

5,230 1 -7-74

USGS
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PEAK FLUWS ».w ilAGES (CONTINUEOI

STREAM AND STATION
DRAINAGE . PcRIOD . SUURCE
AREA IN . OF . UF
SO MILES . RECURD . RECORD

PREVIOUS MAXIMUM
UF RECORD

1973-197'.
HATER YEAR

DATE . STAGE . DISCHARGE
. IN FEET . IN CFS

STAGE
IN FEET

DISCHARGE
IN CFS

CENTRAL VALLEY AREA (CONTINUED)

SACRAMENTO RIVER bASIN
(CONIINUtO)

SACRAMENTO RIVER
AT 8UTTE CITY
(AFTER SHASTA DAM I

MUULTUN WEIR SPILL
TO BUTTE BASIN

COLUSA WEIR SPILL
To BUTTE BASIN

SACRAMENTO RIVER
AT COLUSA

CULUSA BASIN DRAIN
AT HIGHWAY 20

BUTTE CREEK
NEAR CHICO

BUTTE SLOUGH
NEAR MERIDIAN

TISOALE WFIR SPILL
TO SUTTER BYPASS

SACRAMENTO RIVER
bELOW WlLKINS SLOUGH

SACRAMENTO RIVER
AT KNIGHTS LANDING

MIDDLE FORK FEATHER
RIVER NEAR CLIO

MIDDLE FORK FEATHER
RIVER NEAR MERRIMAC

NORTH FORK FEATHER
RIVER NEAR PKATTVILLE

BUTT CREEK BELOW
ALMAOOR-BUTT CREEK
TUNNEL NEAR PRATTVILLE

INDIAN CREEK
NEAR CRESCENT MILLS

SPANISH CREEK ABOVE
BLACKHAWK CREEK AT KEDDIE

NORTH FORK FEATHER RIVER
AT PULCA

WEST BRANCH FEATHER RIVCR
NEAR PARADISE

FEATHER RIVER
AT OROVILLE
(BEFORE OROVILLE DAM)

FEATHER RIVER
AT OROVILLE
(AFTER OROVILLE DAM)

THERHALITO AFTERBAY
RELEASE TO FEATHER
RIVER NEAR OROVILLE

FEATHER RIVER
NEAR GRIOLEY
(BEFORE OROVILLE DAMI

FEATHER RIVER
NEAR GRIOLEY
(AFTER OROVILLE DAMI

SOUTH HONCUT CREEK
NEAR BANGOR

i9^i,- USGS-DWR

1935-

lillO IS^iO-

192'.-

l'.7 1930-

1968-

12926 1939-

1921-39
i;.?*! X940-

686 1925-

2-20-58
l-2'.-70

1-25-70
2- 7-'.2

1935- DWR

DWR

19*0- DWR

1062 1951- USGS

'.93 1905-

1936-59
69 196'.-

1906-18
739 1930-

18* 1933-

1953 1910-

110 1967-

362'. 189'.-67

USGS

USGS

3- l-'.O

2- B-'.2

2-21-58

12-22-6'.

1-26-70

3- l-'.O

1-26-70
3- l-'.O

1-26-70
2- 8-'.2

2- 1-63

12-22-6'.

3-19-07

12-23-6'.

USGS 3-19-07

USGS 12-22-6'.

USGS 12-22-6'.

USGS-DWR 12-22-6'.

USGS-DWR 3-19-07
NOAA 12-22-6'.

3624 1967- USGS-OWR 1-25-70

96.7

83.6
83.8

70.6

69.2

51.9

1'..!

160.000
225.000(L)

1-18-7'. 9'.. 56

36.'.00rB) 1-18-7* 82.54

86,000IBI 1-18-7'. 68.58

'.9,000

25. '.00(E)

1-18-74 67.66

21.200

61.5(E) 152.000(E)

53.3 25.700(81

50.7 29,300
52.8 - -

'.0.9 30,800
'.1.8(D)

16.2 ^,500

26.5(AI 86,200

16.2(C) 10,000

1-19-74 50.08

1-20-74 39.93

5.9 3,830

4 -1-74

3-30-74

2 -1-74

5 -1-74

20.2(C1 25,000

13.5 15,400

35.8 73, 000(H)

26. 2(A) 26,300

28.2 230,000(CP
- - 252,000(«»

11.27

17. 19( A)

5.87

2.10

15.3 56,300(N) 4 -4-74 11.75

1967-

3676 1929-67 USGS-DWR 12-23-55 102. 2(T)

3676 1967- USGS-DWR 1-27-70 92.8(TI 72,900 4-14-74 89.96

31 1950- USGS 12-26-64 19.3 17,600 3-30-74 7.77

60,600

49,300 •

1-19-74 47.02 2,150

3-30-74 11.76 12,600

1-19-74 60.12 113,200

1-19-74 50.38 18,700

29,400 •

29,600

4,070

27, 000(E)

1,470(R)

520(R)

3-30-74



PtAR FLUhS HHi, SIAttS ICHNI INlItU)

bIKf AM ANU iTAI urn
UKAlNAoE . PtRlUL) . iUUKCe
AHtA In . UF . Of
iU MILtb . KtCUKD . RtCUKL)

CKTVlUUb MAXIMUM
UF KtLUKU

l')7J-l')7'i

xAttR VbAK

iTAGt . UliCHAKGb . UATt
IN Fee I . IN CFS

ilACt . UliLHARlit
IN FfctT . In LFS

LCNIHAL VALLt* AK£ A (LUNflUUtUi

SACKAMCNIU KIvFR bASIN
ICUNI INLICUI

HATHtR RIVfcR
AI VUBA CI TY

NOKTH VUHA KIVtK
lELOU GUUOVeARi BAR

NURIH VUBA RIVER BELOh
M H OIILLARHS BAR OAM

SUUIH YUBA HIVbK
NhAR CISCO

bUUlH YUBA RIVfcR AT JUNt

S

l.AR NEAR GRAib VALLEY

YUBA RlvER HfcLUk
LNGLEBRIGHT UAM

DEER CREEK
NEAR SMARTVlLLt

YUhA RIVER
HEAR MARYSVILLE

ULAR RIVER
NEAR WHEATLAND

FtAIHER RIVER
AT NICULAUS

FkEMDNT HEIR ImEST END)
spill to yolu bypass

sacramento river
at verona

sacrawento heir spill
10 yolo bypass
near sacramentu

nukth fork american river
at north fork 0am

rubicun river
NEAR FuRfSTHILL

MltlULE FORK AMERICAN RIVER
NEAR FORESTHILL

MIODLE FORK AMERICAN KIVtR
NEAR AUBURN

SUUTH FORK AMtRICAN RlvEK
NEAR CAMINO

SOUTH FORK AMERICAN RIVER
NEAR LUTUS

AMERICAN RIVE't
AI FAIR OAKS
(BEFORE FOLSUM OAMI

AMERICAN RIVER
AT FAIR OAKS
(AFTER FULSOM DAM)

SACRAMENTO RIVER
aT SACRAMENTO

SACRAMENTO RIVER
AT WALNUT GRUVE

ADOBE CREEK
NEAR KELSEYVILLE

KELSEY CREEK
NEAR KELSEYVILLE

CACHE CREEK
NEAR LOWER LAKE

397<. H*.?- USGS-UWR

250 H30- J- 1-C.3

•.yO I'V'iO-

5i



PEAK FLOWS ANU STAGES (CUNTlNUtUI

STREAM AND STATIUN
DRAINAGE . PERIOD . SOURCE
AREA IN . OF . OF

SO MILES . RECORD . RECORD

PREVIOUS MAXIMUM
OF KECURU WATER VEAR

UATE . SIAGt . OlSCHARGt . DATE
. IN FEET . IN CFS .

SIAGL . DISCHARGE
I.M FEtl . IN CFS

CENTRAL VALLEY AREA (CONTINUEDI

SACRAMENTO RIVtR BASIN
(CONTINUEDI

NORTH FORK CACHE CREEK
NEAR LOWER LAKE

CACHE CREEK
ABOVE RUMSfY

CACHE CREEK
NEAR CAPAY

CACHE CREEK
AT YOLO

YOLO BYPASS
NEAR WOODLAND

PUTAH CREEK
NEAR WINTERS

YOLO BYPASS
NEAR LISBON

SACRAMENTO RIVER
AT RIG VISTA

197 1930-

955 H60-

lO*'. 19<.2-

1139 1903-

193^-

1930-

1914-

574

1906-

SAN JOAUUIN RIVER BASIN

WILLOM CREEK
AT MOUTH NEAR AUBEKRY

SAN JOAQUIN RIVER BELOW
KERCHOFF POWERHOOSE
NEAR PRATHER

SAN JOAOUIN RIVER
bELOW FRIANT

SAN JOAQUIN RIVER
NEAR MENOOTA

130 19bJ-

1481 1942-

1676 1907-

4310 1939-

FRESNO RIVER
NEAR KNOWLES

FRESNO RIVER
NEAR DAOLTON

133
1911-13
1915-

CHOWCHILLA RIVER BELOW
KAYNOR CREEK NEAR RAYMOND 254

EASTSIOE BYPASS
NEAR EL NIOO

SAN JOAOUIN RIVER
AT FREMONT FURD BRIDGE

MtRCEO RIVER AT POHONO
BRIDGE NEAR YOSEMITE

SOUTH FORK MERCED RIVER
NEAR EL PORTAL

MERCED RIVER
NEAR BRICEBURG

MERCED RIVER
NEAR STEVINSON

SAN JOAQUIN RIVER
NEAR NEWMAN

ORESTIMBA CREEK
NEAR NEWMAN

SOUTH FORK TUOLUMNE
RIVER NEAR OAKLAND
RECREATION CAMP

MIDDLE TUOLUMNE
RIVER AT OAKLAND
RECREATION CAMP

TUOLUMNE RIVER
AT MODESTO

7615 1937-

321 1916-

241

691

1950-

1965-

USCS 12-11-37

USGS-OWR 1- 5-65

USGS 2-24-68

USGS 2-25-5B
3-10-04

14.UIAI 20.300 1-16-74

21.4(AI 59,000

20.9 51.600 1-16-74

35.4 41,400
aB.4 (PI - -

USGS-UWR 2-27-40

DMR 12-26-55 •(Dl 1 -8-74

1941- USGS

1964- DWR

OSGS 12-11-37
6- 6-69

USBR-DWR 6- 1-52
6-20-41

12-23-55

12-23-55

2-11-73

2-25-69

2-26-69

12-23-55

23.8(CMI 77.2Q0(MI 1-22-74
11.? 12.400

- - e,840 3 -7-74
13.8(CI 11.740(M)

12.6

I ?.6

13.300

17,500

11 ,100

21.700

USGS

1273 1940- USGS 12- 5-50

9520 1912- USGS-DWR 2-26-69

134 1932-

1923-

1916-

12-23-65

12-23-55 11.8(A1 4,920 3 -2-74

10. 11

NU RECORD

1-17-74 76.53

USGS-UWR 2- 6-42 32.0 272,000 1-20-74 29.32

3-30-74 15.48

DWR 12-25-64 24.7 350,0001tl 1-2U-74 21.6

12-23-55 28.6(AI 15,700 4 -1-74

USGS- 12-23-55 51.0(A) 92.200 4 -2-74 25.6

21.6(A) 23,400 11-12-73 8.83

18.7 46.500 11-12-73 9.26

17.8 21,500 11-12-73 10.87

73.8 13,600 I -8-74 63.29

65.9(A) 34,7O0(L) 1-10-74 55.69

6.6(CI 10,200 3 -3-74 5.98

10.9(A) 11,900 3 -2-74 5.67

7,700

1884 1940- USGS-OWR 12- 9-50 57,000 1 -B-74 44.90

15,900(K1

1,380(RI

330

3, 190

8.o20

10,600

3,250

2,430

4,750

2,690

8, 100

2,280

3, 780

920

1,220

760

3,470

60



PEAK FLUWS AND STAGES (CUNTINUEOI

STREAM AM) STATION
DRAINAGE . PERIOD . SOURCE
AREA IN . OF . UF
SO MILES . RECORD . RECORD

PREVIOUS MAXIMUM
UF RECORD WATER YEAR

DATE . STAGE . DISCHARGE . DATE
. IN FEET . IN CFS

STAGE . DISCHARGE
IN FEET . IN CFS

CENTRAL VALLEY AREA ICONTINUEDI

SAN JOAUUIN RIVER BASIN
(CONTINUED)

SOUTH FORK STANISLAUS
RIVER NEAR LONG BARN

STANISLAUS RIVER AT
ORANGE BLOSSOM BRIDGE

STANISLAUS RIVER
AT RIPON

SAN JOAQUIN RIVER
NEAR VERNALIS

DUCK CREEK
NEAR STOCKTON

SOUTH FORK CALAVERAS RIVER
NEAR SAN ANDREAS

MORMON SLOUGH
AT BELLOTA

STOCKTON DIVERTING
CANAL AT STOCKTON

67 1937-

1928-39
19'.0-

1075 19'.0- USGS-DhR

135'.0 1922-

118 1950-

CALAVERAS RIVER
NEAR STOCKTON

BEAR CREEK
NEAR LOCKEFORD

COLE CREEK
NEAR SALT SPRINGS DAM

SOUTH FORK MOKELUMNE RIVER
NEAR WEST POINT

MOKELUMNE RIVER
NEAR MOKELUMNE HILL

MOKELUMNE RIVER
AT WOODBRIOGE

5'.'. 1901-

661

MOKELUMNE RIVER
NR THORNTONIBENSON FERRY) 20*5

DRY CREEK
NEAR GALT 329

NORTH FORK CUSUMNES RIVER
NEAR EL DORADO

SOUTH FORK COSUMNES RIVER
NEAR RIVER PINES

CUSUMNES RIVER
AT MICHIGAN BAR 536

CUSUMNES RIVER
AT MCCONNELL

TOLARE LAKE BASIN

TULE RIVER
NEAR SPRINGVILLE

TULE RIVER
BELOW SUCCESS DAM

KAhEAH RIVER
AT THREE RIVERS

KINGS RIVER
BELOk NORTH FORK

KERN RIVER
AT KERNVILLE

13*2 1951-

BUENA VISTA LAKE BASIN

1905-12
1009 1953-

12-24-55
2-12-38

1950- DWR

12- 9-50
1-27-69

1-16-73

*- 2-58

IS*".- DWR

1927-42
1943-

1933- USGS

1924-



PEAK FLUWS ANU STAGES ICUNTINUEDI

STREAM AND STATION
DRAINAGE . PERIOD . SOURCE
AREA IN . OF . UF
Sa MILES . RECORD . RECORD

PREVIOUS MAXIMUM
OF RECORD

1973-197'!
WATER YEAR

STAGE
IN FEET

DISCHARGE
IN CFS

STAGE
la FEET

DISCHARGE
IN CFS

HONEY LAKE BASIN

WILLOM CREEK
NEAR SUSANVILLE 90 1950-

SUSAN RIVER
AT SUSANVILLE

1917-21
IB*. 19iO-

PYRAMID AND WiNNEMUCCA
LAKES DASIN

NORTHERN LAHONTAN AREA

uses 5,100

3 -2-7'. 4.20

* -1-7'. 6.69 3,200(EI

TRUCKEE RIVER
AT FARAD

AR BOCA 1'.6 1939-
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APPENDIX C

Weather Patterns

LONG WAVES
AND

SHORT WAVES

All weather takes place in the troposphere, the zone
of the atmosphere lying closest to the earth's sur-
face whose thickness may range from 5 miles at the
poles to 10 miles at the equator. Atmospheric wind
currents in the troposphere form the waves whose
flow patterns are translated by meteorologists into
contour lines on upper-level pressure charts. The
larger waves are referred to as long, or major,
•waves in the westerlies. The smaller waves, called
short waves, are usually associated with individual
cyclones.

TROUGHS
AND

RIDGES

The pattern of waves includes troughs and ridges.

Where the contour lines bulge southward, this is

referred to as a trough; where the contours bulge

northward, this is known as a ridge. If the con-

stant pressure chart is visualized as a topographic

chart, the troughs become valleys and the ridges

become like mountain ranges.

JET
STREAM

From foTir to seven major waves circle the northern

hemisphere. Through their flow pattern threads a

discontinuous zone or band of strong winds known

collectively as the jet stream. Its core lies

about 30,000 feet above sea level. When associated

with major troughs or confluent patterns, the jet

stream appears strong and well formed in certain

sectors of the hemisphere

»

Sk



Atmospheric pressure is measured in millibars, which
are units of atmospheric pressure. One millibar is

equivalent to 0.03 inches of mercury. One type of

upper-level pressure chart used frequently is the

500-millibar charts, which shows pressure surface

contours at about the 18,000-foot level (about)

5,000 meters) in the middle of the troposphere.

500-MILLIBAR
CHART

With the 500-millibar flow are associated the low-
and high-pressure centers and fronts that appear on
surface weather raapso These are moved by and inter-

act with the upper-level pattern of troughs and
ridges. At times the deepening of a particular
cyclone can bring about a marked change in the

upper-level flow patterns, perhaps readjusting the
number and placement of the long waves. At other
times an entire chain of cyclones can be associated
with one long wave.

LOW
AND
HIGH
PRESSURE
CENTERS

Cyclonic activity is shown on surface weather maps

in the form of low-pressure centers with their

attendant fronts. Cyclogenesis is the formation

of a new cyclone, or low-pressure center, which has

a counter-clockwise wind circulation around the

lowest pressure

o

CYCLOGENESIS

The cyclone incorporates both cold and warm fronts
into what is referred to as an open wave cyclone.
As the low pressure at the apex of the cold and warm
fronts deepens, the cold front begins to overtake
the warm front and force the latter to ride aloft
along the cold front surfaceo This process is
called occlusion, and the occluded front is shown
on surface weather maps along with the cold and
warm fronts and stationary fronts. Many open wave
cyclones which form west of the International Date
Line go through the occlusion process by the time
they appear at the Pacific Coasto

FRONTS
AND

OCCLUSION
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At times the 500-millibar flow shows strongly a

type of pattern called meridional or low index.
The amplitude of waves in such patterns is large,
and strong interchange takes place between polar
air masses that penetrate to low latitudes in the
major troughs and tropical air masses carried in
the ridges to northern latitudes.

MERIDIONAL
PATTERN

At other times the weather systems move rapidly from
west to east and the flow of the 500-millibar level is
zonal, or high index, with troughs and ridges having
little amplitude. Under these circumstances, polar
air masses are generally confined to northern latitudes
behind the polar front and intrude only slightly
into southern latitudes. The jet stream can be
very strong and continuous in the zonal flow patterns.

ZONAL
PATTERN

At times the trough-and -ridge flow pattern at 500-mb
warps itself into what is termed a "blocking pattern".

A ridge of large amplitude at the 500-mb surface

level will develop closed contours at the northern
extremity of the ridge,, These contours delineate a

"blocking high", a name derived from their action as

obstructions to the normal meandering of the westerly
flow alofto The blocking highs usually develop at high
latitudes, 50° to 65° north, but may sometimes form
south of 50 °N as well. Blocking highs bring about
significant weather anomalies. They contain islands of
warm air aloft (such as at the 500-mb level), which
diverts the upstream storm tracks to move either north
around the high or break through south of the high,

thus diverting the storm tracks from their normal paths =

Flow patterns associated with floods in California

frequently involve blocking highs in the Pacific

area, most freqnetly in the Bering Sea areao A
block in this location creates a low-pressure area,

or trough or low pressure, in the Gulf of Alaska

(this implies low levels of the 500-mb surface. The

block feeds cold air into the low, while a westerly
current of air to the south of the block transports a

warm air mass into confluence with the polar air mass
into confluence with the polar air mass streaming

into the Gulf.

BLOCKING-
HIGH
PATTERN
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